currents and PC Ca current could contribute to early pathogenesis of ALS.
Amyotrophic lateral sclerosis (ALS) is a neurodegenerative disease characterized by progressive loss of motoneurons. Hyperexcitability and excitotoxicity have been implicated in the early pathogenesis of ALS. Studies addressing excitotoxic motoneuron death and intracellular Ca 2+ overload have mostly focused on Ca 2+ influx through AMPA glutamate receptors. However, intrinsic excitability of motoneurons through voltage-gated ion channels may also have a role in the neurodegeneration. In this study we examined the function and localization of voltage-gated Ca 2+ channels in cultured spinal cord motoneurons from mice expressing a mutant form of human superoxide dismutase-1 with a Gly93 → Ala substitution (G93A-SOD1 
Introduction
Amyotrophic lateral sclerosis (ALS) is an adult-onset and fatal neurodegenerative disease characterized by progressive loss of motoneurons. About 90-95% of ALS is sporadic ALS with no known genetic component, and 5-10% is familial ALS (FALS) carrying mutations in genes such as the SOD1 (superoxide dismutase-1), TDP-43 (TAR DNAbinding protein 43), FUS (fused in sarcoma), and C9ORF72 (chromosome 9 open reading frame 72) (Chen et al., 2013; Robberecht and Philips, 2013) . Mutations in the SOD1 gene occur in ∼20% of FALS cases. SOD1 gene mutations cause a toxic gain of function (Cleveland and Rothstein, 2001; Gurney et al., 1994) . Transgenic mice expressing human mutant SOD1 (mSOD1) genes develop fatal motoneuron disease resembling some aspects of ALS in humans (Gurney et al., 1994; Turner and Talbot, 2008 ). The precise mechanisms by which the mutant proteins lead to motoneuron degeneration in human and mouse ALS are still not understood. Multiple pathogenic processes have been implicated in SOD1-ALS pathogenesis, including oxidative stress, mitochondrial dysfunction, excitotoxicity, protein aggregation, impaired axonal transport, neuroinflammation, and dysregulated RNA metabolism (Ferraiuolo et al., 2011; Rothstein, 2009 Abbreviations: ALS, amyotrophic lateral sclerosis; SOD1, superoxide dismutase-1; AMPA, α-amino-3-hydroxy-5-methylisoxazole propionic acid; VGCC, voltage-gated Ca 2+ channel; PC Ca , persistent Ca 2+ current; mSOD1, mutant SOD1; TEA-Cl, tetraethylammonium chloride; 4-AP, 4-aminopyridine; TTX, tetrodotoxin; AP, action potential; PSC, postsynaptic current; sEPSC, spontaneous excitatory postsynaptic current; sIPSC, spontaneous inhibitory postsynaptic current; mEPSC, miniature excitatory postsynaptic current; mIPSC, miniature inhibitory postsynaptic current; CNQX, 6-cyano-7-nitroquinoxaline-2, 3-dione; APV, 2-amino-5-phosphonovalerate; I-V, current-voltage; AHP, afterhyperpolarization; AgaTK, ω-agatoxin TK; CgTX, ω-conotoxin GVIA; RT-PCR, reverse transcription-polymerase chain reaction; HVA, high voltage activated; LVA, low voltage activated; PIC, persistent inward current; F-I, frequency-current; PC Na , persistent Na 
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